ABSTRACT
INTRODUCTION
The specific public federal funding for oral health care in Brazil was extended with the inclusion of oral health care teams in the Family Health Care Program, in 2000 a . The Brazilian National Oral Health Policy (PNSB) has consolidated the funding to specialized and primary care, with a substantial increase from R$83,416,613.81 in 2003 to R$916,031,482.62 b in 2014, an increase of over 10.9 times over the period c,d . This process signaled an important advancement for the development of the Brazilian Unified Health System's (SUS) principles in this field 18 . However, the increased oral health care funding in the Family Health Care Strategy over the last few years may not be enough for its maintenance 11 .
The national health care services of other countries warn about the need for economic studies to support decision making in realities of scarce resources 2, 9 . However, a study based on systematic reviews on health economics in dentistry showed that from the 73 reviews selected, only 12 drew conclusions based on economic data, and two of them only focused on analyzing the dental service 16 . There is great emphasis in economically evaluating preventive programs 13, 16, 18 .
The only study on the topic that has recently been published in Brazil evaluated the cost of a specialized public dental service 8 and showed that the cost with human resources accounted for over 66.0% of the total cost. A study from Cuiabá (2009) on a public dental service showed that salaries accounted for around 79.0% of the service costs e . Health economics has supported the optimized use of available resources for ensuring the best health care to the population, considering limited funds 1, 4 . In this sense, it may contribute with subsidies that allow managers to make plans based on concrete data and the closest as possible to local realities.
So far, no studies evaluating the costs of Oral Health Care Teams in the Family Health Care Strategy were published in Brazil. Taking this gap into account, this study aimed to estimate the investments and operational costs required to implement a type I Oral Health Care Team (OHCT) in the Family Health Care Strategy.
METHODS
This was an economic evaluation study 5, 20 that used the total absorption costing method, which represented the real operational and investment costs in a certain period when an Oral Health Care Team was implemented in the city of Salvador, BA, Northeastern Brazil in the Family Health Care Strategy (2009 to 2012). The case described refers to a type I oral health care team connected to two family health care teams providing care to 9,232 people. The Ministry of Health's and municipality's share in the investments and operational costs of an Oral Health Care Team was calculated in this strategy, and factors that influenced the behavior of costs were identified.
To determine the amount of investments in civil projects, the physical dimensions of the family health care unit (FHCU) and the dental office in m 2 were considered, as they were the subject of the study. Thus, a value per m² (R$1,100.00) that was practiced in Salvador was obtained for the construction of health care units via procurement processes in 2012. Based on the measurement of the total physical area in the FHCU itself and the dental office (DO), the investment in total physical area (ITPA) and the proration for the investment in the dental office area (IDOA) were obtained. Thus, ITPA = m²FHCU × R$m² and IDOA = m²DO × R$m² were obtained; that is, the investment amount in the physical area of the dental office is the dental office size in meters multiplied by the squared meter value.
The values of equipment, furniture, and instruments were obtained from Asi Index information system, which is the computerized and integrated system for management of materials and supplies, purchases, procurement processes, tenders, property, and suppliers that was developed by Link Data for Salvador's Municipal Administration. Total investment was calculated by the composition of investments in civil projects and facilities, investments in equipment, furniture, and instruments. Annual rate-based depreciation, whose percentages are established by the Federal Revenue Office by the laws governing corporate income tax, was deducted from the total investment values f . The depreciation rate for building was applied at 4.0% a year, considering a useful life of 50 years. Regarding equipment, a rate of 10.0% per year was applied, considering a useful life of ten years.
The depreciation calculation in the 2009-2012 time series was performed by linear retroactive accounting, and it used 2012 depreciation value as reference. Thus, a single value was adopted for years 2009, 2010, and 2011. The year of 2012 was the base for assessing the investments and operational costs in the study 6 .
Regarding the operational costs, the reference period was the 2009-2012 time series. The month of December 2012 was adopted for assessing the monetary values in effect. The time series enabled assessing the consumables, so an annual average could be found and thus variable costs could be calculated. The data sources for the amount of consumables were the filed requests of all monthly requests for supplies. Table 1 shows the values of investment components and the unit price quantities of each cost component, as well as the total cost for the year of 2012.
To compose the structure of operational costs, we considered the direct costs, which included variable costs (consumables), direct fixed costs (salaries, costs with maintenance companies, fixed capital depreciation of instruments, furniture, and facilities); and the indirect fixed costs (utilities, cleaning, and cleaning and security consumables), which were accounted on a pro rata basis considering the square meter value of the dental office. To determine cost, the cost object was defined; i.e., the element whose cost we wished to know. In this case, we worked with the total cost of an oral health care team, which corresponds to the sum of direct and indirect fixed costs. Direct costs are subdivided in fixed and variable costs 6 .
The OHCT operates 40 hours a week by performing individual clinical actions in seven shifts and by performing collective actions and making house and planning visits in three shifts, as recommended by the Ministry of Health. It distributes treatments as recommended, considering a 30-day month, of which 22 are working days. Thus 15 days of individual clinical care must be offered, which would correspond to scheduling 360 patients a month for appointments and to having seven days of educational collective and planning activities.
The collective actions refer to activities of supervised brushing with topical use of fluorine in day care and elementary schools in the area. The production of procedures was identified based on the Outpatient Production Record of SUS' Outpatient Information System g .
To measure the total individual care provision, this team's schedule of appointments from 2009 to 2012 was analyzed. The individual appointments were classified as: a) scheduled, b) provided, c) urgent, and d) rescheduled or not provided. The total of no-show patients was also recorded. This analysis was possible because the same oral health orderly was maintained during the studied period. Water and electricity (R$488.00). Human resources: Cleaning 1 and 2 (R$467.00) and security (R$348.00). Cleaning and conservation supplies (R$88.00).
a In 2012, U$S1 = R$1.96. b Procurement process document dated 2012 for the health care unit construction. Measurement at the family health care unit itself. We prepared it ourselves based on data obtained from Asi Index system, except for civil projects (value per m² × dental office size in meters). Value per m² = R$1,100.00. c The value was not part of the composition of investments in the oral health care team.
RESULTS
The investment to implement a type I oral health care team was R$29,864.00. The annual operational costs for the type I team stayed around R$95,434.00 for year 2012. The analyzed FHCU's oral health care team treated 1,324 patients, totaling 3 procedures. The Ministry of Health cooperated with R$44,079.00 to implement and fund the type I oral health care team.
Investment in physical areas was R$10,230.00. Investment in equipment totaled R$13,982.00; in furniture, R$1,469.00; and in instruments, R$4,183.00. The total amount of investment components was R$29,864.00 for obtaining a physical structure of equipment, furniture, and instruments. Investment in civil projects only corresponds to the physical area of the dental office.
The annual human resource costs, which are directly responsible for the outpatient production, were always above 70.0% of the total costs, and were observed to rise yearly, albeit with a certain stability, as they are fixed costs ( Table 2 ). (Table 2) . Maintenance was suspended during that time due to lack of payment to the company in charge. This reduced the use of the service and changed the costs behavior. Variable costs were reduced and fixed costs increased proportionally when the team production was the lowest (less procedures and individual appointments). There was no maintenance in the months of June, July, and August 2011 and 2012, for example. This caused rescheduled and canceled appointments for many patients, which led to a lack of services offered, as most team costs remained, especially the direct fixed costs. In 2012, the average unit cost per procedure was approximately R$25.07, in an analysis that did not distinguished categories among the procedures for calculating the unit value. The procedures that were performed in smaller numbers were found to have higher proportional costs (Table 3) . Maintenance was found to have an annual cost of R$2,778.00, with a unit cost of R$0.73 and a vertical analysis of 2.9%. Despite the maintenance cost having a small average unit value, not having it led to a considerable loss of productivity and use of the service. Total direct cost corresponded to R$94,043.00 and represented a unit cost of R$24.70, with vertical analysis of 98.5% in 2012 (Table 3) .
Within the evaluated period, these fixed costs were observed to have a higher contribution. They are composed of human resource salaries directly associated with production, due to the small contribution from variable costs, such as the one with consumables. The low percentage contribution from consumables was a result from lower productivity.
Lack of regularity in input provision may also have influenced variable cost behavior. In 2009, the rate of rescheduled and untreated patients was the lowest in the period (6.9%). In 2011, in turn, that rate was 52.0% (Table 4 ). The probable reasons might be related to lack of input stock replenishment, besides problems in equipment maintenance, as already mentioned. The dental surgeon seems to have chosen to perform over three procedures per treatment, to keep productivity from being too low (Table 4) . respectively) as well as in the variable costs. Between 2011 and 2012 procedures were observed to increase in number, thus also raising variable costs. In 2012, the increase corresponded to R$4,154.00 in an absolute value, a difference originated from the receipt of consumables that had not been received in 2011. Most years were identified to have urgent treatments scheduled that were not filed in the information system. Restorative procedures were found to outnumber all others every year, and they were followed by surgical procedures. Health promotion and prevention initiatives were not recorded in 2009; in the remaining years, small numbers were observed, which indicates lack of change in this health care unit's model, with little emphasis on health surveillance.
The percentage share of the Ministry of Health and the municipality in the investment corresponded to 41.8 and 59.2%, respectively, which represents significant contribution from the municipal level. Operational costs were found to have a ministerial contribution of 33.1%; the municipality contribution, in turn, accounted for 66.9%, which represented a high percentage for the municipal level, with a good one from the Ministry of Health. From the total amount of funds used for both investments and operational costs, 35.2% were supported by the Ministry of Health, and the municipality contributed with a 64.8% share, which shows an even higher participation from the municipality in the operational costs (Table 5 ). Source: Prepared by the authors. The appointment data are based on the unit's appointment schedule and on its outpatient production, on data from the Outpatient Information System. 
DISCUSSION
The investment to implement a type I OHCT was R$29,864.00, whereas the annual operational costs it required in 2012 were R$95,434.00, thus totaling R$125,298.00. In this sense, the Ministry of Health's financial incentive towards the implementation covered as much as around half of the amounts with capital costs. Regarding the operational costs, the Ministry of Health contributed with 35.2% of the total, whereas the municipality, with 64.8%.
Regarding investments, the study showed that capital costs corresponded to 23.8% of the total cost. Ferreira and Loureiro 8 (2008) also showed, albeit under a distinct methodological procedure, that investments (capital cost) towards an oral health specialty center amounted to 38.3% of the total, with a unit dental office value of R$47,098.00. A study with a similar methodology to the study by Ferreira e Loureiro 8 found that the investment in capital costs corresponded to 40.5% for a specialized dental service in Cuiaba, with an unit dental office cost of R$52,458.00
The lower capital cost found in this study may be related to the pro rata distribution of the cost with physical projects, as OHCT shares a physical space with the remaining Family Health Care Strategy services. Besides that, Asi Index system of Salvador's Municipal Health Care Office may also always have lower prices under the smallest price logic in public procurement processes. In this sense, the studies reinforce the need to include capital cost analysis to calculate the total cost, and this capital cost is essential 7, 8, 10 .
This study also showed that direct operational costs with human resources were found to account for the greatest share of the total cost (84.7%) and variable costs were observed to account for 8.5% in 2012, as also found by other authors 7, 10, 15 . Human resource costs have represented from 66.4% to 79.4% of the total cost 10 . Variable costs (consumables), in turn, have been from 9.8% to 10.3% 7 . A study by Rosa and Canduro Neto 15 showed that human resources costs accounted for 88.0% of the total cost; however, the authors had not included capital cost and treatments were restricted to children.
In this sense, despite the methodological differences, the historic time and the specific reality of these public dental services indicate that direct fixed costs with staff (salaried) correspond to the greatest part of the total cost, and are always above 70.0% of the total operational costs. Salary variations may also be an important differentiating factor.
Concern with service costs and payment methods has been emphasized 19, 24 . However, none of these studies analyzed time series of the service cost, which prevented us from characterizing the factors that influence cost. This study, besides identifying these factors, also showed that the available human resources were underused due to infrastructure problems, which resulted in low use of this public service. That is, fixed costs were observed to remain high without producing a better use of the service. An investigation identified a relationship between the characteristics of the local government, the organization of dental services, and the implementation of Brazilian National Oral Health Policy in Salvador, where the lack of financial autonomy from its Municipal Health Care Office at that time led to problems with supply and regularity of inputs in the network, as well as with maintenance of dental equipment 17 . Integrating economic principles in management processes is essential, as managers' decisions must include an analysis of the complexity of health care management processes, hence recognizing management as the political and administrative conduction of a system 2 .
Another study in Salvador found management problems in the municipal administration, where the health care officer's little autonomy to manage funds was highlighted, with an instability in providing health care units with basic supplies, such as consumables 23 . That hindered the sustainability of oral health care initiatives, as found in this study, as dental work processes depend on material technologies, equipment, and inputs. To Kornis et al.
11
, the innovations brought about by the Management Pact may generate increased autonomy to local managers when using funds. Salvador's oral health care benefited from these innovations, as part of the oral health care teams joined the Program for Improved Access and Quality in October 2011, including OHCT into its analysis. Thus, this federal funding line was received by the 2009-2012 management board in 2012. However, this incentive yielded no direct benefits to OHCT.
The Health Department of the State of Bahia transfers funds to the Family Health Care Strategy, but it establishes no specific funding for oral health care teams. The municipal level is responsible for the specific costs remaining after the transference of funds from the federal government. Such transference to states and municipalities is made on a regular basis straight from Brazilian National Health Care Fund, regardless of agreements or similar instruments. Moimaz et al.
14 confirm that specific oral health care funding is restricted to the federal level. This study also showed that the financial incentives for supporting PNSB are not enough if they do not include investments from other federation agents, as prescribed by Constitutional Amendment 29 21 .
This study results reinforce the need for a federative pact in the co-financing and consolidation of stable fund sources for the health care sector 11, 22 , which should include public dental care. These studies also showed that the increased federal funding for primary health care and strategic programs has been important, but insufficient 12, 21 . The investment to implement a type I oral health care team corresponds to less than 25.0% of the total cost, and it must be considered in economic studies, as this component may change results. Thus, it is relevant to take it into account, as deterioration of equipment and instruments, which are investment items, may lead to operational inefficiency. This team's cost analysis in this study also considered the costs in the oral health care team's three shifts which are theoretically dedicated to house visits, planning, team meetings, and collective initiatives. Economic studies that focus on different care models must be fostered, as the studies are mainly focused on preventive programs 16, 18 . Conducting studies is also recommended for estimating costs associated with different scenarios in the Brazilian reality, such as oral health care teams with Oral Health Care Technicians (type II), teams operating under the traditional health care model, and also as an economic analysis of collective initiatives only conducted by oral health care technicians and assistants, rather than by third level professionals.
The main gap in this study was evaluating a single case without comparing services from distinct realities or comparatively analyzing their efficiency. Besides that, cost-benefit or cost-effectiveness was not analyzed, and these are common procedures when evaluating preventive programs 3, 13 . Studies for analyzing efficiency, cost-benefit, and cost-effectiveness are therefore indicated. Despite that, this study contributed in the analysis of cost behavior, by indicating that problems in the replenishment of dental consumables and in the continuity of equipment maintenance greatly jeopardize the use of this service 25 . Upon considering co-financing for oral health in the Family Health Care Strategy, the contributions from federal and municipal governments are identified. Thus, Bahia state, as well as other states who still do not do it, are suggested to contribute with specific funds regarding the operational costs for oral health care teams or public dental services in their territories.
